Cerium (IV) sulfate tetrahydrate, Ce(SO4)2.4H2O used as a new inorganic solid acidic catalyst for the synthesis of polyhydroquinoline derivatives via four-component Hantzsch reaction of aromatic/aliphatic aldehydes, 5,5-dimethylcyclohexane-1,3-dione (dimedone), ethyl acetoacetate and ammonium acetate under solvent-free conditions at 120 °C was investigated. This method has the advantages of high yields (88-97%), clean reaction, simple methodology, and short reaction time (15-25 min). However, the aromatic aldehydes whether electron donating or electron withdrawing showed simple transformation with the excellent yields than the other aliphatic. Furthermore, the catalyst is inexpensive and readily available and can be recovered conveniently and reused efficiently without considerable decrease in its catalytic activity.
Introduction
Polyhydroquinolines (PHQs), nitrogenbased heterocyclic compounds with 1,4-dihydropyridine skeleton, demonstrate a variety of biological activities such as antiasthmatic, anti-inflammatory, antimalarial, anticancer, antidiabetic and anthelmintic agents [1] . Numerous methods for the preparation of polyhydroquinoline derivatives have been reported [2] [3] [4] [5] [6] [7] . The classical methods include the threecomponent condensation of an aldehyde with ethyl acetoacetate, and ammonia in acetic acid or in refluxing alcohol [4] . A number of new efficient methods have been developed including the use of Metal Oxide Nanoparticles (MON) [3] , microwave [5] , sonication [6] and a variety of different catalysts [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
However, many of these methods have disadvantages such as high temperatures, protracted reaction time, tedious work-up, acidic or basic catalysts and the use of relatively expensive reagents. Moreover, the main drawback of nearly all existing methods is that the catalysts are destroyed in the work-up procedure and cannot be recovered or reused. Therefore, the studies attempt to detect a new and better catalyst for the synthesis of organic compounds in terms of economic, high activity, greater selectivity and reusability [22] [23] [24] [25] [26] . 
Experimental

Methods and apparatus
The chemicals were purchased from Merck and Aldrich and used without further 
Selected spectroscopic data
Results and Discussion
In the present research, in order to find out the optimal conditions such as temperature Table 2 . As shown, aromatic aldehydes containing both electron donating and electron withdrawing groups reacted smoothly to produce the corresponding polyhydroquinolines in excellent yields over short time.
A comparison of our results with some other results reported for similar reactions has been tabulated in Table 3 to show the merit of the present method (except using Nano-Ni as a catalyst with microwave) [8] .
As seen from the results, the rate of the reaction and yield of the current method were similar to or higher than those reported. Therefore, a number of the reported methodologies suffer from disadvantages such as high cost of the catalysts, the use of toxic reagents, use of halogenated solvents, the requirement for rigid reaction conditions and prolonged reaction time.
We also used the model reaction under optimized reaction conditions to evaluate the reusability of the catalyst.
After completion of the reaction, the catalyst was recovered as described in the experimental section. The separated catalyst was washed with hot ethanol and subsequently dried at 50 °C under vacuum for 1 h before being reused in a similar reaction. We found that the catalyst could be used at least 5 times with only a slight reduction in activity ( Figure 1 ). 
